Molecular and cellular basis of obsessive-compulsive disorder-like behaviors: emerging view from mouse models.
This article reviews recent literature describing novel mouse genetic models of obsessive-compulsive disorder-like behaviors and neurobiological insights gained from analyses of such models. Obsessive-compulsive disorder is a common neuropsychiatric disorder characterized by recurrent intrusive thoughts (obsessions) and ritualistic (compulsive) behaviors. Although the cause of this disorder remains unclear, recent studies of novel mouse genetic models with excessive grooming behaviors have begun to shed light on the molecular and cellular mechanisms underlying the pathogenesis of 'obsessive-compulsive disorder-like' behaviors. Genetic deletion of three genes in mice, Hoxb8, Sapap3, and Slitrk5, leads to pathological behaviors including adult-onset excessive grooming with mild-to-severe hair loss and self-injury. In two of the models, the Sapap3-deficient and the Slitrk5-deficient mice, the abnormal grooming behaviors are associated with enhanced anxiety and these pathological behaviors can be curtailed with subchronic administration of a selective serotonin reuptake inhibitor, suggesting the predictive validity of such models. Molecular, pathophysiological, and genetic analyses of these models reveal several insights on the etiological basis of abnormal behaviors in these mice, including abnormal cortico-striatal synapse formation and function in Sapap3 mice, impaired development and function of bone marrow-derived microglia in Hoxb8 mice, and abnormal striatal neuronal differentiation and neurotransmission in Slitrk5 mice. Novel animal models provide powerful tools to investigate the molecular, cellular, and circuitry mechanisms of obsessive-compulsive disorder-like behaviors. Detailed analyses of these models may provide candidate molecules and mechanisms for the investigation of cause and therapy of obsessive-compulsive disorder.